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PHARMACEUTICAL COMPOSITIONS HAVINQ ACTIVITY ON THE CUTANEOUS MICROCIRCULATION 

The present Invention concerns pharmaceutical and cosmetic compositions comprising extracts of 
Ammi visnaga and Amml majus or the vasoactive agents contained therein, particularly visnadlne, keliine 
and other coumarins and flavoncoumarols. The compositions of the invention are useful for the topical, 
epicutaneous treatment of pathological or paraphysiological conditions of the skin and of the adnexes 
thereof, characterized by functional or organic deficiencies of the local microcirculation associated with 
ischemia, stasis and trophic disturbances secondary to impaired microvascular-tissue relationships. 

The therapeutic use of extracts of Amml visnaga and Ammi majus or of active constituents thereof is 
already known, particularly In the cardiological field for the treatment of ischemic coronaropathies, namely 
of anginous attacks and of chronic-degenerative myocardial diseases. IVIore recently. It has been reported 
that some dihydropyranocoumarins and dihydrofuranocoumarins are endowed with platelet antl-aggregant 
activity similar to that of dipyridamol; this could lead to their therapeutic uses as anti-thrombotic agents and 
cyclic AMP-phosphodiesterase inhibitors. Some derivatives of visnaginone and of keilinone were reported to 
be endowed with antibacterial and antl-helmintic activity. High oral doses of visnadine have been used by 
BENSIMON (G.M. de France, Tome 77. No. 29, 1970. 6269-6275) and by GOURNAY (G.M. de France, 
Tome 78, No. 3, 1971, 390-391) in the treatment of peripheral arteriopathies affecting large arterial vessels. 

The results of said studies show that: the compound is not convenient to use, It asks for high dally 
doses, It must be administered for prolonged periods and produces favourable responses in an unsatisfac- 
torily low proportion of patients. Moreover, the administration of these high dosages for long period is 
associated with remarkable side-effects, especially gastric disturbances, insomnia and paresthesiae which 
may even require discontinuation of the therapy. 

The available knowledges refer only to the treatment of disorders affecting large arteries and of 
pathological conditions of peripheral vascular diseases secondary to occlusion of large arterial vessels, 
without any mention of a possible effect of the compound on the microcirculation and on the smallest 
arterio-arteriolar vessels at precapillary level, with particular reference to the cutaneous circulation. 

It has now been found according to the present Invention that the extracts of Ammi visnaga and Ammi 
majus containing visnadine and/or coumarins as well as visnadine-like flavoncoumarols and visnadine itself 
in purified form, have the following properties: 

a) they are not "vasodilators" and therefore they do not inhibit the tonus and the sphygmic activity of the 
muscular media in medium-sized or large arteries. By contrast, they exert a marked stimulatory effect on 
microvascular motility and on the sphygmic activity of the smooth muscle constituents of the media of 
small arteries and precapillary arterioles. The supposed "vasodilator effect" is only a consequence of 
substantial modifications in the microcirculatory haemodynamlcs; 

b) their biological effect is therefore mainly at microcirculatory level. These agents act Infact on small 
arteries and precapillary arterioles and determine as an immediate haemodynamic consequence increase 
of the volume and of the blood flow-rate in capillary network: the tissue oxygenation Increases and the 
trophic exchanges are enhanced; 

c) they are highly effective In antagonizing the vasal spasm induced by cold, particularly in the 
circulation of the fingertip. 

The invention refers therefore to pharmaceutical and cosmetic compositions comprising extracts of 
Ammi visnaga and Ammi majus containing visnadine and/or visnadine-like coumarins and flavoncoumarols, 
or visnadine itself in purified form, for the therapeutic treatment by the topical epicutaneous route of 
peripheral vascular acrosyndromes. particularly of Raynaud disease and of local perfusion deficiencies of 
the upper and lower limbs, and for the cosmetic treatment of defects due to insufficient blood perfusion of 
the skin and of the subcutaneous adipous tissue, particularly for the treatment of precocious senile 
involution of the face and neck skin, cellulitis, cutaneous stretch marks, alopecias and similar conditions. 

The percutaneous administration is not only sur prisingly more active and effective but it is also 
practically devoid of side-effects such as those described for the oral administration of high doses. 

The active and effective doses by topical epicutaneous route are by far lower, up to 50 times, than that 
used for the oral route and the time necessary for the onset of the biological effect, which may be 
measured by means of instrumental methods, is of some hours whereas the oral route asks for days or 
months. 

The pharmaceutical or cosmetic compositions of the invention may be prepared using known methods 
and exciplents, such as those disclosed in "Remington's Phamnaceutical Sciences Handbook" Mack Pub. 
Co., NY. USA. 

Examples of suitable formulations include creams, ointments, gel. lotions containing from 1 to 5% of 
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visnadine or the equivalent of extracts or of visnadine-like compounds (visnaginone. kelline, keliinone, 
coumarins, dihydropyranocoumarins or dihydrofuranocoumarins derived from plants of the Ammi genus). 

These formulations may be applied on the skin so as to cover the area to be treated once or more 
times a day. 

5 It is particularly preferred the use of a carrier suited for the absorption through the epidermal banier. 
Liposomial earners obtainable from lecithins, unsaturated or saturated phosphatidylcholine or other conven- 
tional phospholipids are particularly preferred. 

The Ammi extracts may be obtained according to known methods, such as those disclosed in the 
following Examples wherein specific reference is made to visnadine. It is however apparent that all the 

70 above cited extracts containing visnadine or the above cited visnadine-like compounds contained in plants 
of the Ammi genus may be used in substitution of or in combination with visnadine, in any quantitative ratio. 



15 



EXAMPLE 1 



Extemporaneous preparation of an aqueous microdispersion of visnadine with pure soy-bean phosphatidyl- 
choline 



20 



100 g of visnadine are dissolved together with 400 g of pure soy-bean phosphatidylcholine in 1 I of 
methylene chloride; the solvent is evaporated under vacuum and the syrupy residue is dispersed in 5 I of 
water in an high speed turboemuisifier under strong stirring for 5 h; 200 g of mannitol are then added and 
the mixture is distributed in 10 ml vials and lyophilized. This lyophilized material, suspended in 5 ml of 
25 . water, is directly applied on the cutis to be treated. 

EXAMPLE 2 

30 

Preparation of an Ammi visnaga extract with high visnadine titer. 

100 Kg of finely ground blossoming tops of the plant are placed in a 400 I extractor suited for the use of 
35 gases in hypercritic conditions; the plant material is extracted with carbon dioxide for 1 h at 35 * C and 
under a pressure of 100 bar to remove the undesired fatty substances; after elimination of the extract from 
the condenser, the extraction with carbon dioxide is continued at 45*C and 180 bar for 3 h or until 
( J complete extraction of visnadine from the plant material. The obtained extract (3.4 kg) may be directly used 

or it may be subjected to purification by partition between immiscible solvents according to the methods of 
40 Example 3. 

EXAMPLE 3 

45 

Preparation of visnadine from lipophilic extracts con-taining it obtained according to Example 2 

2.5 Kg of lipophilic extract prepared according to' Example 2 are dissolved in 25 I of 95% aqueous 
50 methanol and thoroughly extracted with 20 I of n-hexane until complete extraction of the extractable 
undesired material; the pooled hexane extracts are counter^washed with 5 I of 95% methanol which are 
added to the previous methanol phase. The methanol solution is concentrated under vacuum up 10 I and 
the concentrate is diluted with an equal volume of water; the obtained suspension is counter-extracted with 
n-hexane until complete extraction of visnadine. After addition of a 3% proportion of ethanol. the hexane 
55 solution is concentrated resulting in crystallization of the desired product which exhibits spectroscopic and 
physico-chemical characteristics equivalent to those described in literature. 
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EXAMPLE 4 



Lotion for the treatment of hair scalp. 
5 100 g of composition contain: 



Vlsnadine 


2g 


Soy-bean phosphatidylcholine(96%) 


4g 


Softigen" 727 


25 g 


Volpo" 20 


7g 


Octylinone 


0.1 g 


Imidazoltdinylurea 


0.3 g 


Purified water 


q.s. to 100 g 



EXAMPLE 5 

20 



Gel containing as active principle a mixture of visnadine and kelline 
100 g of gel contain: 



Visnadine 


• 1 g 


Keiline 


0,5 g 


Softlgen" 727 


25 g 


Volpo'* 20 


7.g 


Carbopol'^ 934 


1,5 g 


Triethanolamine 


1 g 


Imldazoiidinylurea 


0.3 g 


Purified water 


q.s. to 100 g 



CLINICAL PHARMACOLOGY INVESTIGATIONS 



Investigation A 

The sphygmic activity of small arteries and arterioles of the subpapillary plexus and the cutaneous 
temperature of the fingertip were determined quantitatively in 30 healthy subjects (divided in two groups A 
and B) by using computerized infra-red photo-pulse plethysmography (i.r.Ph.P.P.) and direct cutaneous 
thermometry respectively, The same measurements were repeated at 15. 30 . 45 and 60 minutes after the 
percutaneous application of a visnadine formulation (prepared according to Example I) in group A and 
placebo in group B. The application was always followed by a light massage until complete penetration of 
the product had been achieved. 

As indicated by the data shown in Table 1. the preparation described in Example I Induces a 
statistically significant increase in the arterio- arteriolar sphygmic activity as compared to baseline con- 
ditions. This, in turn, determines an increase in volume and velocity of the microcirculatory flow directed to 
the capillary networks located downstream, with consequent elevation of the cutaneous temperature without 
reddening and without active hyperemia. The placebo was found to be totally inactive. 
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TABLE 1 



5 


Art:erio-ar1:erial sphygmxc act:ivi1;y 




Case 


Baseline 


After treatment 


10 




Second 


Third Fourth 


Second 


Third Fourth 






finger 


finger finger 


finger 


finger finger 


15 


1 


56.81 


112.33 88.12 


218.25 


111.25 135.50 


2 


152-00 


77.68 34.40 


-269.33 


182.00 138.80 




3 


178.50 


146.20 114.50 


54.33 


141.75 116.00 


20 


4 


23.40 


16.75 32.00 


31.16 


46.75 110.00 


5 


59.90 


31.20 40.00 


105.10 


120.00 100.60 




6 


50.80 


34.30 17.25 


76.50 


164.50 133.60 


25 


mean 


86 . 902 


69.743 54.378 


125.778 


127.708* 122.417* 




+ /- SD 


50.458 


40.815 31.297 


74.392 


65.275 59.549 


30 




Significance level (Baseline vs 


Q36) 




2 


finger j 


t-Student = - 


-0.963 N. 


S. p < 0.618 






3 


"finger | 


t-Student = - 


-2.473 


p < 0.056* 




35 


4** finger i 


t-Student = - 


-4.003 


p < 0.011* 





continued 



O 

40 



45 



SO 



55 
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TABIiE 1 (continued) 



10 



15 



20 



25 



30 



35 



Case 
n" 



1 
2 
3 
4 

5 

6 



mean 
+ /- SD 



Cutaneons temperature 



Baseline 
Second Third Fourth 
finger finger finger 



30,590 30.290 27.910 

30,450 31.870 26.000 

30.300 32.830 26.900 

27.300 24.970 26.830 

26.180 24.300 24,460 

25.740 24.010 23.300 



28,427 28,045 25.900 
13.769 13.668 12.534 



After treatment 
Second Third Fourth 
finger finger finger 



30.230 30.490 31.560 

31.200 31.530 32.570 

30.940 32,220 32.950 

32,520 31.500 34.210 

32.560 31.440 34.590 

32.840 32.050 34.990 



31.715* 31.538 33 .478* 
15.327 15.237 16.183 





Significance level 


(Baseline vs. 


Q36) 




2** 


finger 


t-Student 


= -2.438 


P < 


0.058* 


3* 


finger 


t-Student 


= -2.068 N.S. 


P < 


0.092 


4* 


finger 


t-Student 


= -6.387 


P < 


0.002* 



These data indicate tliat. surprisingly, visnadine: 
^ - Acts selectively on the small arteries and arterioles of the cutaneous microcirculation; 

- Increases the volume of blood in the capillaries and opens to blood flow previously closed vessels in 
capillary networks. This results in increased cutaneous tennperature and enhanced trophic exchanges even 
in nornnal. healthy subjects; 

- Is active by direct topical epicutaneous application to the desired site of action at dosages much lower 
than those used by the oral route. 

In addition, the effects of topical epicutaneously applied visnadine are surprisingly more rapid and can 
be demonstrated readily by Instrument-based measurements, as opposed to the situation observed after 
oral administration of doses at least 50-fold greater. 



Investigation B 

The arterio-arteriolar sphygmic activity of the fingertip and the cutaneous temperature under baseline 
conditions and after immersion of the right hand in an ice-water bath for 4 minutes ("cold test") were 
determined in healthy subjects divided into two groups (group A and group B) as in investigation A. The 
skin of the fingers and of the palmar and dorsal surface of the hand was treated with a visnadine 
preparation or with placebo as described in Example I and investigation A. Continuous computerized 
recordings of arterio-arteriolar sphygmicity and of cutaneous temperature were made as in investigation A 
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until all values had returned to baseline conditions, and the required time (in minutes) was calculated. 

TTie results of this investigation' clearly show that epicutaneous treatmBnt with the preparation described 
In Example I causes a statistically significant reduction of the time required for flow conditions to return to 
baseline, while placebo treatment is without effect. These results demonstrate that visnadine: 
5 - After topical epicutaneous application, counteracts rapidly and effectively the vasoconstriction and the 
associated decrease in arterio-arteriolar sphygmic activity which follow exposure to cold ("cold test") in 
healthy subjects; 

- Potently antagonizes at microcirculatory level the cold-induced ischemia' of the tissue: 

- May be used for the topical epicutaneous treatment of functional or organic peripheral vascular 
70 aorosyndromes due to microangiopathies and/or histangiopathies and characterized by hypoxic episodes 

affecting the extremities, secondary to abnormal cold-induced vasoconstriction and deficiency of the 
mechanisms regulating the local microcirculatory flow; 

- After topical epicutaneous application with an adequate vehicle, counteracts the physiological cold-Induced 
vasoconstriction at very low doses. 

75 
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Investigation C 

Investigation C was performed In subjects with venous stasis and/or chronic venous insufficiency of the 

20 lower limbs and functional-anatomic alterations of the cutaneous arterio-arteriolar afferrents. The subjects 
were divided into two groups (group A and group B) as in investigation A. The filling time of the superficial 
venous plexus of the dorsum of the foot was recorded in these subjects by means of light reflectance 
rheography before and after 15 timed rhythmical flexion-extension movements of the foot. The profile of the 
resulting recording represents a mirror image of the venous pressure in the system. These measurements 

25 were repeated by using the same procedure after 3 weeks of epicutaneous treatment with a visnadine 
preparation of the type described in Example I or in Example 5. The preparation was applied twice daily 
over the entire surface of the lower limb, Including the thigh. The experimental protocol was carried out 
according to a placebo-controlled, double-blind design. The arterio-arteriolar sphygmic activity of the 
subpapiliary plexus of the supra-lateral region of the thigh was recorded in parallel by means of 

30 computerized infra-red plethysmography. 

The results of this investigation Indicate that the filling time of the superficial cutaneous venous plexus 
of the pretibial region is cleariy prolonged In subjects treated with visnadine as compared to those treated 
with placebo, which is on the contrary without effect. Moreover, in visnadine-treated subject the sphygmic 
activity of the small arteries and arterioles of the subpapiliary plexus of the supralateral region of the thigh 

35 increases by more than 50% compared to baseline conditions, with a clear-cut improvement in local 
microcirculatory flow. The subjects treated witii the active preparation show an appreciable subjective 
improvement in the feeling of leg heaviness, paresthesiae and frequency of diurnal and nocturnal muscle 
cramps. 

The instrument-based findings demonstrate that: 
40 - In the presence of capillaro-venular stasis causing a slowing and a pathological alteration of the 
microvascular-tissue exchanges, low dosages of topical epicutaneously applied visnadine are surprisingly 
effective in increasing the velocity and volume of the cutaneous microcirculatory flow, thus counteracting 
the blood stasis; 

- Topically applied visnadine Is effective in reducing the microcirculatory stasis and the capillaro-venular 
45 dilation typically associated with stasis conditions and/or chronic venous Insufficiency. Surprisingly, this 
activity is already observed at very low doses compared with those used by the oral route. The rapid onset 
of activity and the efficacy of this treatment can be documented by instrument based observations and are 
statistically significant as compared to placebo. 



Investigation D 

Investigation D was performed in a group of male subjects with alopecia aerata. The local microcir- 
culatory conditions In the scalp area affected by the disease were evaluated by means of high-resolution 
55 contact thermometry and infra-red photo-plethysmography before and 60 minutes after the application of a 
hair lotion containing visnadine prepared according to Example 4. 

The instrument-based findings demonstrate that: 
- Topical epicutaneous application of visnadine over the areas of alopecia is effective in increasing arierio- 

7 
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arteriolar sphygmic activity and cutaneous temperature. These effects are associated with an Increase in 
- - "volunreAriiniJterand velocity of micn)^^ 

- VIsnadine does not cause reddening secondary to cutaneous vasodilation, unlike, other drugs or 
compounds which induce scalp hyperemia and reduce at the same time the volunne of the local 

6 microcirculatory flow; 

- The vehicle (especially phospholipldic liposomes) exerts surprisingly an antiseborrholc action and reduces 
the lipldic content of greasy hair. This allows a drastic reduction of the weekly frequency of the required 
hair washings; 

- The dose of visnadine which, is active on the scalp microcirculation is much lower than those used orally 
10 for the vasodilating treatment of arterial diseases and/or coronary heart disease; 

- The action of the compound is exerted essentially by the topical route In the presence of an appropriate 
(preferably liposomal) vehicle. 



76 Investigation E 

Two groups of patients (group A and group B) with primary or secondary Raynaud's phenomenon were 
treated topically by epicutaneous application with an active preparation (prepared as described in Examples 
I and V) or with placebo according to a double-blind design. 
20 At baseline and after 30 days of treatment the patients were evaluated clinically and instrumentally by 
means of impedance plethysmography performed on the second, third and fourth finger of both hands. 

The data obtained in this investigation indicate that the percutaneous treatment with the active prepa 
ration induces an appreciable clinical improvement which was rated as "excellent" in 43% of the cases and 
"good" in 26% of the cases. The placebo preparation was found to be ineffective. 
25 The instrument-based data indicate that the sphygmic waves of the arteries in the fingertip of treated 
fingers exhibit after treatment a statistically significant increase in amplitude as compared to placebo. 

The clinical and instrument-based findings demonstrate that: 

- When applied topically over the extremities of limbs affected by pathological Ischemic conditions or 
arterio-arterlolar spasms causing capillary hypovolemia, visnadine induces a statistically significant improve- 

30 ment of clinical symptoms and instrument-based measurements. These effects are surprisingly already 
seen at dosages which are 30 to 50-fold lower than those used for the oral treatment of "arteritis", e.g. for 
their action at the level of large and medium sized arteries. 

- The vehicle used to facilitate the penetration across the epidermal barrier is preferably liposomal; 

- After topical "transepidermal" administration in pathological conditions (functional spasms of the microcir- 
35 culation), visnadine exerts an hyperactivating action on the microcirculatory flow which is identical to that 

observed and documented in the "cold test" performed in healthy subjects (investigation B). 



Claims 

40 

1. Pharmaceutical and/or dermatocosmetic and cosmetic compositions containing extracted or semi- 
synthetic derivatives of Amml visnaga and Ammi majus. 

2. Pharmaceutical and/or dermatocosmetic and cosmetic compositions according to claim 1 and containing 
visnadine, kelline, kellinone, visnaginone and the other flavoncoumarols. coumarins. dihydropyrano- and 

45 dihydrofuranocoumarins derived from Ammi visnaga and Ammi majus, as mixtures or in purified form. 

3. Pharmaceutical and/or dermatocosmetic and cosmetic compositions according to claim 1 and 2, for 
topical and epicutaneous application. 

4. Pharmaceutical and/or dermatocosmetic and cosmetic compositions according to previous claims. 
Incorporated In an appropriate vehicle to facilitate the passage across the epidermal barrier. 

50 5. Pharmaceutical and/or dermatocosmetic and cosmetic compositions according to claim 4, incorporated in 
a liposomal vehicle. 

6. Pharmaceutical and/or dermatocosmetic and cosmetic compositions according to claims 5. in which the 
liposomal vehicle is based on unsaturated phosphatidylcholine from soy-beans or other extractable animal 
sources, extracted phospholipldic mixtures, saturated phosphatidylcholine. 
55 7. The use of extracted or semi-synthetic derivatives of Ammi visnaga and Ammi majus for the preparation 
of a medication exerting microvasculo-kinetic effects or stimulatory effects on the sphygmic activity of small 
arteries and arterioles. 



8 



3NSDOCID: <EP 0418806A1J_> 



EP 0 418 806 A1 



Claims for the Contracting States: ES, GR. 

1 . A process for the preparation of Ammi visnaga and Ammi majus extracts for use as active principles of 
pharmaceutical and cosmetic topical compositions comprising the extraction of plant materials with carbon 

5 dioxide In hypercritic conditions and the optional purification of visnadine by partition between immiscible 
solvents. 

2. A process for the preparation of an aqueous micro-dispersion of visnadine or visnadine-like compounds 
comprising the dissolution of visnadine or of visnadine-like compounds and of lecithins or pure saturated or 
unsaturated phosphatidylcholine in methylene chloride, followed by evaporation and dispersion in water by 

70 means of turboemulslfier. 



15 



20 



25 



30 



35 



40 



45 



50 



55 



<EP 0418806A1 I > 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Application Number 



EP 90 11 7916 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document witti Indication, where appropriate, 
of relevant passages 



Relevant 
to 4 



CLASSinCATION OF THE 
APPUCATION (Int. CLS) 



UNLISTED DRUGS, vol. 19. no. 3. March 1967. page 31. 
Chatham, New Jersey, US 

• Page 31c: "Alopecinin" (pommade) " 

US-A-3 553 236 (ANTOINE MASCHER) 

• Column 1 , lines 30-32; column 3, lines 35-45 * 

EP-A-0 357 081 (KAO CORP.) 

• Page 7, lines 48*52, claims 3-4 * 

QB-A-7 084 84 (SMITH. KLINE & FRENCH INTERNA- 
TIONAL GO.) 



1-7 



1-7 



1-7 



1-7 



A 61 K 7/48 
A 61 K 35/78 



TECHhUCAL FIELDS 
SEARCHED (Int. CI.5) 



A61 K 



The present search report has been drawn up for ail claims 



Place of search 

The Hague 



Date of completion of search 

18 December 90 



Examiiwr 

BRINKMANN C. 



CATEGORY OF CrfED DOCUMENTS 
X : particularly relevant ff taken alone 
Y : particularly relevant tf combined with another 

document of the same catagory 
A : technological background 
O : non-written disclosure 
P: Intermediate document 
T : theory or principle underlying the invention 



E : earlier patent document, but published on, or after 

the filing date 
D ; document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



0418806A1 I > 



